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Background and purpose Hemiarthroplasty as treatment for 
femoral neck fractures has increased markedly in Sweden during 
the last decade. In this prospective observational study, we wanted 
to identify risk factors for reoperation in modular hemiarthro- 
plasties and to evaluate mortality in this patient group. 

Patients and methods We assessed 23,509 procedures from the 
Swedish Hip Arthroplasty Register using the most common sur- 
gical approaches with modular uni- or bipolar hemiarthroplas- 
ties related to fractures in the period 2005-2010. Completeness 
of registration (individual procedures) was 89-96%. The median 
age was 85 years and the median follow-up time was 18 months. 

Results 3.8% underwent reoperation (any further hip sur- 
gery), most often because of implant dislocation or infection. The 
risk of reoperation (Cox regression) was higher for uncemented 
stems (hazard ratio (HR) = 1.5), mainly because of peripros- 
thetic femoral fractures. Bipolar implants had a higher risk of 
reoperation irrespective of cause (HR = 1.3), because of disloca- 
tion (1.4), because of infection (1.3), and because of periprosthetic 
fracture (1.7). The risk of reoperation due to acetabular erosion 
was lower (0.30) than for unipolar implants, but reoperation for 
this complication was rare (1.7 per thousand). Procedures result- 
ing from failed internal fixation had a more than doubled risk; 
the risk was also higher for males and for younger patients. The 
surgical approach had no influence on the risk of reoperation gen- 
erally, but the anterolateral transgluteal approach was associated 
with a lower risk of reoperation due to dislocation (HR = 0.7). At 
1 year, the mortality was 24%. Men had a higher risk of death 
than women (1.8). 

Interpretation We recommend cemented hemiarthroplasties 
and the anterolateral transgluteal approach. We also suggest that 
unipolar implants should be used, at least for the oldest and frail- 
est patients. 



During the last decade, there has been a remarkable increase 
in hemiarthroplasties as treatment for the approximately 6,500 
individuals in Sweden each year who sustain displaced femo- 
ral neck fractures. In 1998, only 3% were treated with hemi- 
arthroplasty whereas in 2010 the proportion had increased to 
61% (Swedish National Board of Health and Welfare, Thorn- 
gren 201 1). Since 2005, the Swedish Hip Arthroplasty Regis- 
ter (SHAR) has been recording hemiarthroplasty procedures 
nationally. 

The main reason for receiving a hemiarthroplasty is a 
femoral neck fracture, and the patients are generally elderly 
and frail. In 2005, a wide range of implant types and brands 
were in use. With increasing knowledge from clinical trials 
(Jalovaara and Virkkunen 1991, Ravikumar and Marsh 2000, 
Blomfeldt et al. 2005) and national hemiarthroplasty registers, 
the use of a number of implants — mainly monoblock-type — 
has decreased and has now almost stopped (Leonardsson et 
al. 2012). In the few countries with national hemiarthroplasty 
registration (and with reports on hemiarthroplasty head type), 
most of the implants used today are modular unipolar or bipo- 
lar (Rogmark et al. 2010, Furnes and Gjertsen 201 1, Garellick 
et al. 2011, Graves et al. 2011). 

In this prospective observational study, we wanted to iden- 
tify risk factors for reoperation in modular hemiarthroplasties. 
Any further hip surgery after a hemiarthroplasty is strenuous 
for an ageing patient. Whether or not the procedure is related 
to the implant itself is probably of minor importance to the 
patient in comparison to the general peroperative stress. In 
view of this, we chose any reoperation as our endpoint. Our 
second aim was to evaluate postoperative mortality in patients 
treated with hemiarthroplasty. 
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Patients and methods 

The SHAR has 100% coverage regarding clinics performing 
hemiarthroplasty surgery in Sweden. In 2005, the complete- 
ness of procedures was 89% and from 2006 through 2010 it 
was 96% (Garellick et al. 201 1, Leonardsson et al. 2012). The 
data are collected by a contact secretary at each clinic and sent 
to the SHAR through the internet. Hemiarthroplasty proce- 
dures are included in the SHAR irrespective of diagnosis. In 
addition to diagnoses and clinical data, surgical details (i.e. 
surgical approach, type of implant and fixation) are recorded. 
Cognitive impairment is classified by the surgeon simply as 
"none", "suspected", or "evident". The SHAR also registers 
reoperations (any further open surgery of the hip), including 
open reductions of dislocated hemiarthroplasties, and revi- 
sions (reoperation with exchange or removal of any of the 
components or the entire prosthesis). 

In accordance with Swedish law, all patients receive infor- 
mation and are free to withdraw their participation in the reg- 
istration at any point. All records in the SHAR are linked to the 
patients by the individual and unique 10-digit identity number 
given to all Swedish citizens at birth and to immigrants after 
entering the country. 

25,913 hemiarthroplasty procedures were recorded in the 
SHAR from 2005 through 2010. Inclusion criteria for this 
study were a fracture-related hemiarthroplasty (acute frac- 
ture or secondary procedure after failed internal fixation) and 
use of a modular unipolar or bipolar implant. Consequently, 
monoblock-type implants (i.e. Austin-Moore, Thompson, and 
ETS Endo) were excluded. Also, 19 Austin-Moore stems with 
modular heads were excluded. In addition, we included only 
procedures performed with one of the predominant surgical 
approaches (Leonardsson et al. 2012), i.e. the anterolateral 
transgluteal approach with the patient in a lateral position 
(Gammer 1985), the anterolateral transgluteal approach with 
the patient in a supine position (Hardinge 1982), and the pos- 
terior approach with the patient in a lateral position (Moore 
1957). After exclusion of 2,404 cases that did not meet the 
inclusion criteria, 23,509 procedures in 22,642 patients were 
eligible for the study (867 patients had bilateral hemiarthro- 
plasties during the study period). 

71% of the procedures were performed on women. Median 
age at the time of surgery was 85 (42-104) years for women 
and 84 (19-105) years for men. Most procedures were per- 
formed on patients over 75 years (Table 1). Acute fractures 
accounted for 95% (n = 22,441) of the procedures, including 
femoral neck fractures (n = 22,109) and other fractures of the 
hip and femur (n = 332). 

The Gammer and the Moore surgical approaches predomi- 
nated (41% and 49%, respectively), whereas only a small 
proportion were performed by the Hardinge approach (10%). 
Slightly more than half of the hemiarthroplasties were bipolar 
and 97% of the implants were cemented. The Lubinus SP II 
and the Exeter polished stems were the most commonly used 



Table 1. Number of procedures (%) performed on patients in the 
different age groups 







Female 


Male 


Total 


Age group 








< 75 years 


1 ,298 (8) 


784 (12) 


2,082 (9) 


75-85 years 


7,920 (47) 


3,266 (48) 


11,186 (48) 


> 85 years 


7,539 (45) 


2,702 (40) 


10,241 (44) 


Total 


16,757 


6,752 


23,509 





Table 2. The most common stems and implant heads 
in the different groups 





n (%) 


Stem 3 




Cemented (n = 22,785) 




Polished surface (n = 8,965) 




Exeter polished 


6,771 (76) 


CPT (CoCr) 


1,550 (17) 


MS30 polished 


616 (7) 


Various other designs 


28 (0.3) 


Matte surface (n = 13,820) 




Lubinus SPII 


10,816 (78) 


Spectron EF Primary 


1,358 (10) 


Covision straight 


684 (5) 


Various other designs 


962 (7) 


Uncemented (n = 724) 




Corail collarless 


499 (69) 


Bi-Metric Fracture Stem 


129 (18) 


Corail collar 


28 (4) 


Various other designs 


43 (6) 


Implant head b 




Unipolar (n = 11,177) 




Mega Caput 


5,003 (45) 


V40 Unipolar 


2,922 (26) 


Unipolar head 


1,418 (13) 


Various other designs 


1,834 (16) 


Bipolar (n = 12,332) 




Vario Cup 


5,939 (48) 


UHR Universal Head 


3,805 (31) 


Ultima Monk 


2,107 (17) 


Various other designs 


481 (4) 


a Corail collarless: Depuy, Leeds, UK; Bi-Metric Frac- 


ture Stem: Biomet Orthopedics, Warsaw, IN; Corail 


collar: Depuy; Exeter polished: Stryker, Kalamazoo, 


Ml; CPT (CoCr): Zimmer, Warsaw, IN; MS30 pol- 


ished: Zimmer, Winterthur, Switzerland; Lubinus SP 


II: Waldemar Link, Hamburg, Germany; Spectron EF 


Primary: Smith & Nephew Orthopaedics, Memphis, 


TN; Covision straight: Covision Medical Technologies, 


Carlton in Lindrick, UK. 




b Mega Caput: Waldemar Link; V40 Unipolar: Stryker; 


Unipolar Head: Smith & Nephew Orthopaedics; Vario 


Cup: Waldemar Link; UHR Universal Head: Stryker; 


Ultima Monk: Zimmer, Warsaw, IN. 





cemented stems whereas the Corail collarless was the most 
used uncemented stem. The Mega Caput (in Sweden, recently 
renamed the LINK Unipolar head) and the Vario Cup were the 
most used unipolar and bipolar implant heads (Table 2). The 
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Table 3. ASA grade and classification of cognitive impairment 2008- 
201 0 (number of procedures (%)) 



Table 4. Number (%) of reoperations and revisions in different 
categories 





Female 


p-value c 


Male 


Total 


ASA grade a 










1 


233 (3) 


0.01 


69 (2) 


302 (3) 


2 


3,376 (43) 


< 0.001 


1 ,079 (33) 


4,455 (40) 


3 


3,836 (49) 


< 0.001 


1 ,898 (58) 


5,734 (52) 


4 


387 (5) 


< 0.001 


229 (7) 


616(6) 


5 


6(0.1) 


0.1 


6 (0.2) 


12 (0.1) 


Cognitive impairment b 








None 


5,408 (68) 


0.8 


2,274 (68) 


7,682 (68) 


Suspected 


747 (9) 


0.05 


355 (11) 


1,102 (10) 


Evident 


1,810 (23) 


0.3 


735 (22) 


2,545 (22) 



a Data available for 1 1,1 19 procedures (85.4%). 

Missing data for 1 ,897 procedures (14.6%). 
b Data available for 1 1 ,329 procedures (87.0%). 

Missing data for 1,687 procedures (13.0%). 
c Chi-square test. 



majority of uncemented stems (73%) were implanted with 
bipolar heads, most often using the Ultima Monk design. 

Completeness regarding ASA grade and classification of 
cognitive impairment, as previously described (Leonardsson 
et al. 2012), increased during the study period, reaching 78% 
and 86% in 2008, 88% and 86% in 2009, and 91% and 89% 
in 2010. For our calculations, we used only the available ASA 
and cognitive impairment data from 2008 through 2010. A 
larger proportion of men than women were ASA grade 3 and 4 
(Table 3). The patients were followed until death or December 
31, 2010, whichever came first. The median follow-up time 
was 18 (0-72) months. The patients who were still alive at the 
end of the study had a median follow-up time of 24 (0-72) 
months. 

Statistics 

For the statistical calculations, we used the computer software 
PASW Statistics 18 (IBM Corp., Somers, NY). The patients 
were stratified into 3 age groups: less than 75 years, 75 to 85 
years, and more than 85 years at the time of surgery. Cox regres- 
sion analyses on reoperation (generally, and for the 4 most 
common reasons for reoperation) were performed with covari- 
ates including age group, sex, diagnosis (acute fracture or sec- 
ondary procedure after failed internal fixation), type of stem 
(uncemented, cemented polished, or cemented matte), type 
of implant head (unipolar or bipolar), and surgical approach. 
The 2 anterolateral transgluteal approaches (Gammer and 
Hardinge) were combined in the Cox regression calculations. 
A separate Cox regression analysis was carried out including 
only procedures from 2008 through 2010. In addition to the 
above-mentioned covariates, this analysis also included ASA 
grade and classification of cognitive impairment. Because 
of the uneven distribution between the ASA grades, healthy 
patients and patients with mild systemic disease (grades 1 and 





Reoperation 


Rp\/i<5inn 

I lev lOIUI 1 


Sex 






Female (n = 16,757) 


606 (3.6) 


HOI 


Male (n = 6,752) 


282 (4.2) 


228 (3.4) 


Diagnosis 






Acute fracture (n = 22,441 ) 


802 (3.6) 


641 (2.9) 


Secondary procedure a (n = 1,068) 86 (8.1) 


74 (6.9) 


Age group 






< 75 years (n = 2,082) 


136 (6.5) 


117 (5.6) 


75-85 years (n = 11,186) 


438 (3.9) 


354 (3.2) 


> 85 years (n = 10,241) 


314(3.1) 


244 (2.4) 


Stem type 






Uncemented (n = 724) 


42 (5.8) 


36 (5.0) 


Cemented polished (n = 8,965) 


345 (3.8) 


265 (3.0) 


Cemented matte (n = 13,820) 


501 (3.6) 


414(3.0) 


Implant head 






Unipolar (n = 11,177) 


347 (3.1) 


278 (2.5) 


Bipolar (n = 12,332) 


541 (4.4) 


437 (3.5) 


Surgical approach 






Hardinge (n = 2,346) 


84 (3.6) 


61 (2.6) 


Gammer (n = 9,740) 


337 (3.5) 


268 (2.8) 


Moore (n = 1 1 ,423) 


467 (4.1) 


386 (3.4) 


Whole group 


888 (3.8) 


715 (3.0) 



a Hemiarthroplasty as secondary procedure after failed internal 
fixation. 



2) were assigned to one group in the regression analyses, as 
were patients classified as grades 3, 4, and 5 (patients with 
severe systemic disease, patients with severe systemic dis- 
ease that is a constant threat to life, and moribund patients). 
Similarly, patients classified as having suspected and evident 
cognitive impairment were analyzed as one group. Mortality 
was calculated regardless of whether or not the patients had 
been reoperated. The 1-year mortality risk was calculated in 
a Cox regression analysis, with the covariates age group, sex, 
implant fixation (cemented or uncemented), ASA grade, and 
classification of cognitive impairment. This analysis included 
only procedures from 2008 through 2010. Our calculations 
included hazard ratios, the chi-square test, and 95% confi- 
dence intervals (CIs). We also performed a survival analysis 
according to Kaplan-Meier up to 5 years, and for comparison 
we used log-rank test. The limit for significance was set at p s 
0.05. Log-minus-log plots were evaluated, and the assumption 
of proportional hazards was fulfilled. 



Results 

888 reoperations (3.8%) were performed during the study 
period and 715 of these (3.0%) were revisions (Table 4). 
The most common reasons for reoperation and revision were 
implant dislocation and infection, accounting for three-quar- 
ters of the procedures (Table 5). Of the 41 reoperations due to 
acetabular erosion, 29 were on unipolar implants and 12 were 
on bipolar implants. 
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Table 5. Numbers and causes of reoperations 
and revisions 





Reoperation 


Revision 


Dislocation 


393 


373 


Infection 


275 


174 


Fracture 


131 


93 


Acetabular erosion 


41 


41 


Pain 


17 


16 


Aseptic loosening 


9 


9 


Other reasons 


22 


9 


Total 


888 


715 



Reoperation for any reason 

The Cox regression analysis (Table 6) using reoperation for 
any reason as endpoint revealed a higher risk for males than 
for females (HR = 1.2, CI: 1.06-1.4). Hemiarthroplasties per- 
formed secondary to failed internal fixation had a more than 
doubled risk of reoperation (2.1; 1.7-2.6). Patients in the 2 
younger age groups had higher risk of reoperation than those 



in the oldest age group (HR = 1.8, CI: 1.5-2.2; and HR = 1.2, 
CI: 1.0-1.3). The risk for uncemented stems was 1.5 (CI: 1.1— 
2.1) times higher than that for cemented matte stems, whereas 
bipolar implant heads were associated with a 1.3 (CI: 1.1—1.5) 
times higher risk of reoperation than unipolar. A survival anal- 
ysis for reoperation of unipolar and bipolar implants is shown 
in Figure 1. The surgical approach did not significantly influ- 
ence the risk of reoperation for any reason (CI: 0.80-1.06). 

Reoperation for specific reasons 

The risk of reoperation because of implant dislocation was 
higher in hemiarthroplasty procedures performed after failed 
internal fixation (HR = 2.5, CI: 1.8-3.8) than in those per- 
formed for acute fracture, and the risk was also higher for 
patients less than 75 years old (HR = 1.7, CI: 1.2-2.3) than 
for those older than 85 years. Cemented polished stems had a 
lower risk than cemented matte stems (HR = 0.65, CI: 0.52- 
0.81), whereas the use of bipolar implant heads instead of uni- 
polar heads increased the risk by 1.4 (CI: 1.1-1.8) times. Use 
of an anterolateral transgluteal surgical approach gave a lower 
risk of this complication (HR = 0.72, CI: 0.58-0.89). 



Table 6. Hazard ratios (Cox regression analysis) with 95% CIs for reoperation generally and for specific reasons 



Any reason (n = 888) Dislocation (n = 393) Infection (n = 275) Fracture (n = 131) Acet. eros. a (n = 41 ) 

HR b (CI) p-value HR b (CI) p-value HR b (CI) p-value HR b (CI) p-value HR b (CI) p-value 

Sex 

Male 1.22 0.006 1.09 0.4 1.10 0.5 2.15 < 0.001 0.88 0.7 

(1.06-1.41) (0.88-1.36) (0.85-1.42) (1.52-3.05) (0.43-1.81) 
Female 0 11111 
Diagnosis 

Secondary procedure d 2.11 <0.001 2.52 <0.001 2.63 <0.001 0.83 0.7 1.46 0.5 

(1.69-2.64) (1.83-3.48) (1.82-3.81) (0.36-1.89) (0.45-4.75) 
Acute fracture c 11111 
Age group 

Age < 75 years 1.82 <0.001 1.70 0.001 1.76 0.002 1.10 0.8 46.2 <0.001 

(1.48-2.23) (1.24-2.32) (1.24-2.51) (0.62-1.95) (6.0-355) 

Age 75-85 years 1.16 0.05 1.20 0.1 0.95 0.7 0.94 0.7 19.6 0.004 

(1.004-1.34) (0.97-1.49) (0.74-1.24) (0.65-1.36) (2.7-144) 

Age > 85 years c 1 1 1 1 1 
Type of stem 

Uncemented 1.54 0.008 0.92 0.8 1.13 0.7 20.0 <0.001 1.86 0.4 

(1.12-2.13) (0.52-1.61) (0.59-2.16) (9.1-43.8) (0.43-8.1) 

Cemented polished 1.08 0.3 0.65 <0.001 1.04 0.7 13.5 <0.001 0.57 0.2 

(0.94-1.24) (0.52-0.81) (0.81-1.34) (7.4-24.6) (0.26-1.25) 

Cemented matte 0 1 1 1 1 1 
Type of implant head 

Bipolar implant head 1.28 0.001 1.42 0.001 1.31 0.04 1.70 0.008 0.30 0.001 

(1.11-1.47) (1.15-1.76) (1.01-1.68) (1.15-2.52) (0.15-0.61) 

Unipolar implant head c 1 1 1 1 1 
Surgical approach 

Anterolateral approach e 0.92 0.2 0.72 0.002 0.94 0.6 1.09 0.6 1.58 0.2 

(0.80-1.06) (0.58-0.89) (0.73-1.20) (0.76-1.56) (0.82-3.02) 

Posterior approach 0 1 1 1 1 1 

a Acetabular erosion. 
b Hazard ratio. 
c Reference. 

d Hemiarthroplasty as secondary procedure after failed internal fixation. 

e The Hardinge and Gammer approaches together, i.e. anterolateral transgluteal approach. 
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Proportion not reoperated 

1.00 



0.96 - 




Table 7. Number of patients (%) who had died at 1 year postopera- 
tively and at the end of the study period (n = 22,642) 



Survival analysis (Kaplan-Meier) regarding reoperation for patients 
treated with unipolar and bipolar hemiarthroplasties, with 95% confi- 
dence intervals. 



Number at risk. 
Unipolar implants: 
Bipolar implants: 



0 

11,177 
12,332 



1 

6,037 
7,900 



2 

3,568 
5,566 



3 

2,153 
3,376 



4 5 years 
1,161 401 
1 ,775 701 



The risk of reoperation because of infection was 2.6 (CI: 
1.8-3.8) times higher for hemiarthroplasties performed after 
failed internal fixation, and almost twice as high for patients 
less than 75 years of age (HR = 1.8, CI: 1.2-2.5) compared 
to those older than 85 years. The use of a bipolar head also 
tended to be associated with this complication (HR =1.3, CI: 
1.0-1.7). 

The risk of reoperation because of fracture was more than 
doubled in men (HR = 2.2, CI: 1.5-3.0); uncemented implants 
and cemented polished stems proved to be particularly strong 
risk factors compared to cemented matte stems (HR = 20, CI: 
9-44; and HR = 13, CI: 7-25). A bipolar implant head had a 
1.7 (CI: 1.1-2.5) times higher risk than a unipolar head. 

The risk of reoperation because of acetabular erosion was 
higher for the 2 younger age groups compared to patients 
older than 85 years (HR = 46, CI: 6-355; and HR = 20, CI: 
3-144) whereas bipolar implant heads had substantially lower 
risk than unipolar (HR = 0.30, CI: 0.15-0.61). 

Reoperation— with ASA grade and cognitive impair- 
ment included 

In a separate analysis of procedures performed from 2008 
through 2010 with covariates including ASA grade and classi- 
fication of cognitive impairment in addition to the above-men- 
tioned ones, neither ASA grade nor classification of cognitive 
impairment was identified as a statistically significant risk 
factor for reoperation. This was also the case after subgroup 
analysis of the different reasons for reoperation. 





1 year 


p-value a 


End of study period 


p-value a 


Female 3,257 (20) 
Male 2,116(32) 

Total 5,373 (24) 


< 0.001 


6.485 (40) 

3.486 (53) 

9,971 (44) 


< 0.001 


a Chi-square test. 



Table 8. Hazard ratios (Cox regression analysis) with 95% CI for 
mortality during the first postoperative year, including patients 
operated from 2008 through 2010 (valid number of patients in the 
analysis = 9,679) 







HR a (CI) 


p-value 


Sex 






Male 


1.78 (1.64-1.94) 


< 0.001 


Female b 


1 




Implant fixation 






Uncemented 


1 .06 (0.83-1 .35) 


0.7 


Cemented b 


1 




Age group 






Age < 75 years 


0.50 (0.42-0.60) 


< 0.001 


Age 75-85 years 


0.59 (0.54-0.64) 


< 0.001 


Age > 85 years b 


1 




ASA grade 






1 or 2 


0.49 (0.45-0.54) 


< 0.001 


3, 4, or 5 b 


1 




Cognitive impairment 






None 


0.56 (0.52-0.61) 


< 0.001 


Suspected or evident b 


1 




a Hazard ratio. 






b Reference. 







Mortality 

The 1-year mortality was 24%, and at the end of the study 
period 44% of the patients had died. Men had a higher mortal- 
ity than women at one year (32% vs. 20%; p < 0.001) and at 
the end of the study period (53% vs. 40%; p < 0.001) (Table 
7). A Cox regression analysis including patients operated from 
2008 through 2010 revealed a 1.8 (CI: 1.6-1.9) times higher 
risk of death during the first postoperative year for men. The 
method of implant fixation was not a statistically significant 
risk factor (Table 8). 



Discussion 

We found a number of factors that influenced the risk of 
reoperation after hemiarthroplasty. The most important find- 
ings were the higher risk of reoperation for patients with bipo- 
lar implant heads and for those with uncemented implants. 

The higher risk for bipolar implant heads might indicate 
some general problems with these implants. Prolonged sur- 
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gery time due to assembly of the bipolar head may play a role. 
This finding could be incidental, or related to some unknown 
confounder. It is, however, in agreement with previous analy- 
ses from the Register on different stem-head combinations 
(Garellick et al. 2010), which showed an increased risk of 
revision for bipolar hemiarthroplasty compared to unipolar, 
using the same stem (Lubinus and Exeter stems with their uni- 
polar and bipolar heads, respectively). Register analyses have 
also shown a higher risk of reoperation because of dislocation 
for the Vario Cup implant head (which accounts for almost 
half of the bipolar heads) compared to other bipolar implant 
heads (Garellick et al. 2010). 

Our results contrast with the experience from the Australian 
National Joint Replacement Registry, where bipolar implants 
have had a lower risk of revision than unipolar implants, at 
least in younger patients after long follow-up (Graves et al. 
2011). This might be attributable to differences between the 
hemiarthroplasty populations in Australia and Sweden regard- 
ing the case-mix in the different age groups. 

On the other hand, patients operated with unipolar heads 
were more likely to undergo reoperation due to acetabular 
erosion. The total rate of erosion requiring surgery was very 
low, however, at only 1 .7 per thousand. As erosion is mainly a 
long-term problem, the concern about this complication may 
be more legitimate in a younger patient group with longer 
remaining life expectancy. We only assessed acetabular ero- 
sions that lead to reoperation, and lack information about 
patients who might have symptoms from erosion, which for 
various reasons do not lead to surgery. The total number of 
patients with erosion may be higher than the rate we observed 
(Baker et al. 2006, Hedbeck et al. 201 1). Patient-reported out- 
comes, e.g. hip function and pain, were not addressed in the 
present study. In all, based on our findings, unipolar implant 
heads appear to be the most advantageous ones, at least for the 
majority of patients, who have a relatively short remaining life 
expectancy. In Sweden, the retail price of the most common 
bipolar heads (i.e. Vario Cup and UHR Universal Head) is at 
least 50% higher than that of the corresponding unipolar heads 
(Mega Caput and V40 Unipolar). This higher cost might be 
motivated for patients with a relatively long remaining life 
expectancy, but this remains to be shown. 

In addition to implant heads, the stems also had an influ- 
ence on the reoperation risk. Uncemented implants had a 
50% higher risk of reoperation than cemented matte implants, 
mainly due to fracture. This is in accordance with reports from 
the Australian National Joint Replacement Registry (Graves 
et al. 2011). There have been few randomized trials compar- 
ing cemented and uncemented hemiarthroplasties, and only 3 
assessing contemporary uncemented implants. In 2 of these, 
no statistically significant differences were seen regarding hip 
function or major complications such as reoperation (Figved 
et al. 2009, Deangelis et al. 2012). One recent study showed 
higher rates of complications and periprosthetic fractures and 
also a poorer early functional outcome for uncemented stems 



(Taylor et al. 2012). In all 3 studies, mortality was similar in 
the 2 groups. 

The designs of the different brands of cemented polished 
stems are similar, with a straight stem shape in most cases, 
whereas the matte ones differ somewhat within the group — 
with both straight and curved stems. The substantially higher 
risk of reoperation because of fracture for the polished stems 
has been reported previously (Lindahl et al. 2005, Garellick 
et al. 2010). Of the matte stems, the curved Lubinus SPII 
accounted for 78% in the present study. Only 10 of the 10,816 
patients operated with this stem sustained periprosthetic frac- 
tures that led to reoperation. The lower risk of reoperation 
because of implant dislocation for polished stems may be 
related to the distribution of implant heads — which differ 
between matte and polished stems — rather than being related 
to the stem design itself. 

Hemiarthroplasty surgery performed as a secondary proce- 
dure after failed internal fixation was associated with a more 
than doubled risk of reoperation regardless of reason, as well 
as when due to dislocation and infection. This is in accordance 
with the findings of Frihagen et al. (2007), although the statis- 
tical power in that study was too low to reach significance for 
the different reasons for reoperation. 

The surgical approach had no statistically significant 
influence on the risk of reoperation in general. However, 
the anterolateral transgluteal approach had a lower risk of 
reoperation due to dislocation than the posterior approach, a 
finding that matches previous reports (Varley and Parker 2004, 
Enocson et al. 2008). Notably, closed reductions of dislocated 
arthroplasties are not recorded in the SHAR. Thus, the true 
number of implant dislocations is greater than the number in 
this study. Recurrent dislocation in particular can affect the 
elderly patient for a long time, and is a potential cause of per- 
sistent reduction in health-related quality of life (Enocson et 
al. 2009). Our findings suggest that the anterolateral transglu- 
teal surgical approach should be recommended for hemiar- 
throplasty procedures. 

The younger age groups at the time of fracture had higher 
risk of reoperation irrespective of cause — and also because 
of implant dislocation, infection, and acetabular erosion. A 
younger patient with a more active lifestyle may be more at 
risk of dislocation and acetabular erosion. Surgeons might 
also be more inclined to use nonoperative treatment for elderly 
patients than for younger patients. Apart from this, higher age 
may protect the patient from complications and reoperation 
because of shorter remaining lifetime. 

Males had a higher risk of reoperation, mainly due to frac- 
ture. This is in accordance with reports from Australia, at least 
for unipolar hemiarthroplasties (Graves et al. 201 1). 

Consistent with previous reports, male hip fracture patients 
also had higher mortality than female patients (Soderqvist et 
al. 2009, Kannegaard et al. 2010, Sterling 2011). Even when 
we adjusted for ASA grade and classification of cognitive 
impairment, the mortality risk was still higher in men. 
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The method of fixation was not a risk factor for mortality 
during the first postoperative year. In a recent registry study, 
the risk of death was higher with cemented hemiarthroplas- 
ties in the first postoperative day, but at 1 week, 1 month, and 
1 year postoperatively the risk was higher with uncemented 
implants (Costain et al. 201 1). 

Altogether, the choice of implant and technique can be 
somewhat of an orthopedic cruise between Scylla and Cha- 
rybdis; the choice leading to a lower risk of one complication 
also leads to a higher risk of another. This means that we need 
to rank the different complications in terms of importance, 
taking into account the frequency of the complication, the 
magnitude of the increase in risk, and how severe the particu- 
lar complication is to the patient. 

One limitation to a nationwide registration is the issue of 
selection bias, with possible unknown confounders. Also so 
far no patient-reported outcomes have been registered. There 
could certainly be a number of patients with complications or 
symptoms that do not result in surgery. Another type of bias 
might be related to individual selection of implants and sur- 
gical technique at the different hospitals. 30 of 65 hospitals 
used only either bipolar or unipolar implants; four hospitals 
accounted for 72% of the total number of uncemented stems, 
whereas the majority of the units (47) contributed with cases 
that were operated using either approach (anterolateral or pos- 
terior). The observation of diversity related to operating unit 
is common in registry studies and difficult to handle, because 
some hospitals may use a uniform treatment algorithm, e.g. 
the same implant type, fixation, and surgical approach for all 
patients. The large number of operating units, many of them 
using several alternatives, should at least partially compen- 
sate for this problem. Also, especially after the first 2 years 
of the registration, completeness of reporting by the different 
hospitals is highly consistent, with only a few units report- 
ing less than 90% of cases — thus reducing the risk of skewed 
results due to different reporting rates. Some hospitals may 
not, however, report all their reoperations even though they 
do have routines for this. Finally, the classification of cogni- 
tive impairment is not done according to a validated form. 
Instead, the patients are graded by the surgeon based on the 
patient's appearance and records of previous investigations of 
cognitive impairment. There is a risk that some patients may 
be incorrectly classified as having evident or suspected cogni- 
tive impairment as a result of a transient confusion related to 
the injury. 

The strengths of this prospective observational study are the 
large number of patients and the high degree of completeness. 

In summary, we recognize that methodologically, register 
studies are observational and hypothesis generating. Nonethe- 
less, our findings indicate that there is a problem with bipolar 
implants, leading to a higher risk of reoperation. The reason 
for this is currently unclear and requires further investigation. 
Unipolar hemiarthroplasty appears advantageous, at least for 
the oldest patients with short remaining life expectancy and 



thus a minor risk of acetabular erosion. Cemented implants 
are associated with lower risk of reoperation in hip fracture 
patients, suggesting that they should be preferred — together 
with the anterolateral transgluteal surgical approach in order 
to reduce the risk of dislocation. 
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